The haemolytic reactions of 1-acetyl-2-phenylhydrazine and hydrazine: a spin trapping study.
Free radical production from the reaction of hydrazine and 1-acetyl-2-phenylhydrazine (AcPhHZ) with oxyhaemoglobin and with human red blood cells, has been observed by the electron spin resonance technique of spin trapping. Using the spin trap 5,5-dimethyl-1-pyrroline-N-oxide (DMPO), the free radical intermediates detected depended on the hydrazine derivative, oxyhaemoglobin and the oxyhaem/hydrazine derivative concentration ratio. The reaction of hydrazine with oxyhaemoglobin in the presence of DMPO gave a nitroxide which was identified as a reduced dimer of DMPO. Whereas hydrazine-treated red blood cells, in the presence of DMPO, gave a nitroxide spin adduct which was identified as the hydroxyl radical spin adduct of DMPO, 5,5-dimethyl-1-pyrrolidino-1-oxyl (DMPO-OH). The reaction of AcPhHZ with oxyhaemoglobin, in the presence of DMPO, gave DMPO-OH, the phenyl radical spin adduct of DMPO, 5,5-dimethyl-2-phenylpyrrolidino-1-oxyl (DMPO-Ph) and an oxidised derivative of DMPO, 5,5-dimethyl-2-pyrrolidone-1-oxyl (DMPOX). The amounts of DMPO-Ph, DMPO-OH and DMPOX observed depended on the 1-acetyl-2-phenyl-hydrazine/oxyhaemoglobin concentration ratio; DMPOX replaced DMPO-OH as the concentration of AcPhHZ was decreased. DMPOX production has been previously associated with the production of highly oxidised haem iron-oxygen intermediates. AcPhHZ treated red blood cells gave DMPO-Ph and DMPO-OH spin adducts in the presence of DMPO. DMPO had little to no effect on the rate of oxygen consumption by oxyhaemoglobin with hydrazine and AcPhHZ. Moreover, the rate of oxyhaemoglobin oxidation induced by hydrazine, was not decreased by DMPO whereas the rate of oxyhaemoglobin oxidation induced by AcPhHZ was decreased approx. 40% by DMPO. DMPO (10 mM) gave a small decrease in haemolysis and lipid peroxidation induced by 1 mM hydrazine and AcPhHZ in a 1% suspension of red blood cells.